-1- FILTER CARTRI DGE AND SUPPORT FOR USE I N SUCH A CARTRI DGE The i nvention
relates to an inward flow filter cartridge and to a support for use in such
a filter-cartridge of the kind which uses a sleeve of filter materi al

havi ng, gpen pleats and which 5 . is carried by a perforated cylindrical
menber. “Hitherto supports have not been used in the cartridges of this
kind, as the filter material is usually rigid enough on its ow, However
the filter material pleats can be sucked to 10 col | apse if‘i& p?éb&u#e
gradi ent through them becones too high and tké-advantages of having a
pleated filter cartridge with a relatively large filter surface and a very
little vol une o reventing. such collaose has been to
use a pl eated 3 REE Hﬁggk?}r%ﬁ'r %9 @w% the manu- 15
facture and cost of assenbly of such units is costly. In certain types of
filter cartridges it has been propo- sed to overcome this inconvenience by
using supports in for exanple, quadratric filter cells, corrugated
alumniumfoil as a suppft anyeRtipperglakes tonan dmvatd flowelidtet hisgtrsdgd so a

conpl i cat ed andndékbedﬂ-suﬁﬁort foﬁlu‘ée B0Isdbh AN £ilter §a@ﬁu'aget<h‘.e £ QD) PS of the
present inventj.on to dQrg- V|de ter cartrégg kind set forth

where the abova is8ntiGnhe rez‘i\e/\,bacl& eS8 "éﬂ%l ‘Wﬁér%lelaﬁé fhpbEEs can

be pro- ddced b¥ C&nd%ﬁehpm%v@m&eérqyélmchaxcahgneabénw wei ght, that is easy

25 ‘to manufacture, and where the costs of production are |ow

According to the prese |nvent|on an inward flow filter cartridge

conprises a perforated GHPERER iSURPOTHSnBAYe Ravibegnaused in the cartridges '
Aﬁ@ . of this kind, as the filter material is usually r1g1d enough on its

own.

However, the filter material pleats can be sucked to
10 collapse if the pressure gradient thfough them becoﬁes too high and
' the advantages of having a pleated filter cartridge with a relatively
large filter surface and a Qery little volume are lost.

One means for preventing such collapse has been to use a
pleated wire mesh but this is a complicated solution and the manu-
15 facture and cost of assembly of such units is costly.

In certain tfpes of filter cartridges it has been propo-
sed to overcome this inconvenience by using supports in for example,
quadratric filter cells, corrugated aluminium foil as a support for
the filter material. However this is also a complicated and expen-

20 sive solution,

It is among the objects of the present invention to pro-
vide a filter cartridge of the kind set forth where the above
mentioned drawbacks are avoided, and where the supports can be pro-
duced of an inexpensive material having a low weight, that is eésy

25 to manufacture, and where the costs of production are low.

According to the present invention an inward flow filter
cartridge comprises a perforated cylindrical member having a
surrounding sleeve of filter material provided with axially extending



Sur r oundi ng sleeve of filter material provided with axially extending

open pleats, and strip like ri gid spatial supports having a trans- verse
1 0ss-section which i ncreases in w-dth froma narrow side edge to a base
side edge, said supports being |ocated in the pleats of said sleeve of 14
filter material with their w der base side edges 5 adj acent the
perforated cylindrical nenber so as to nmaintain the pleats of filter

mat eri al open and support the pI eats agai nst invvard col | apse agai nst the

cylindrical nmenmber. Thus a strucijon of .filter rtridge

obt ai ned whi ch PB®hR 1%“[50 ?gg?{ipp%‘% ﬁéldgls%ﬁi@l;it WRPRTES %3“'5?

limt without beersp stodsededtionoihiehsincradnesi tveddtivfran aonam'v'ua@be a
support for use P%le 38 41 éd_utitoe/&gtel | 480 &arptftsdgsu?gs 13€4teﬁom RheNfleats

conprising a str orrre as a ri1dgrd spatial aving a cr,oss-section
whi cHN,n- cr eas@§ saidypkeene fafofien atehial éfé”éd-gélrt yidembage Side 868 and
15 dagfiptsed t@dﬁkﬁx’éht&ﬂﬁl patfotmdpeﬂfmaaim Gatibendsd aal tameaheminftheai d

I nwar owfllt car t ed I 0 d
strip being for %éﬁgg%ﬁ g na apaegen'{dqu?pg’ ??{nheespo m@%ﬁgu{l\e}é‘r"%@ or
conver ge and theohlqplsetaaaenaﬁ tbhe:)'éimhtimb mepbemdi ng from substantially
zero at the narrow side edge, which is substantiall y fI at and 20 '

straight, to a maxi num at the base side e 'SI;{H port can be made
froman organic foil. scq Ji 8kt §°B?U6‘Fta‘8‘af"ﬁ ﬁ?‘éscgﬁ @ on the
capabi - lity of obtwinedtwhichlis ablmitatEsist presgpoe glralients) up():maemn;mmy

the suppor t10Can 19&1%?&&&015@1%{ ﬂcﬁ@& %l __@ollapse_.

~ The invention also includes a support for use in an
inward flow filter cartridge as set forth and comprising a strip
formed as a rigid spatial support having a cross-section which in-
creases in width from a narrow side edge to a base side edge and

15 adapted to bear against the perforated cylindrical member of said
inward flow filter cartridge when located in 2 pleat of said sleeve,
said strip being formed wigseptsats the adjacent fold lines of which
diverge or converge an pleating extending from substantially
zero at the narrow side edge, which is substantially flat and_

20 straight, to a maximum at the base side edge.

Thus the support can be made from an organic foil.

»,
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The supporég proof against pressure depends on the capabi-
lity of the material to maintain the open pleating.

Conveniently the support can be made from a formstable
25 synthetic plastics material, for example polycarbonate or polyethy-
lene. With this formstable pleating the filter can resist even
large pressure gradients, ensuring that during the lifetime of the
filter all the;filtar surface is available for filtering.



25 synthetic plastics material,

lene. Wth this fornmstable pleating the filter can resist even |arge

pressure gradi ents,
filter plrface is available for filtering.
performed in various ways but one enbodi nent will
reference to the drawi ngs in which:

ensuring that during the lifetinme of the filter ‘al

-3- The invention can be
now be described with
Figure 1 is an isonetric view of a

for exanpl e pol ycarbonate br_polyethy-

the w

filter cartridge 5 incorporating the invention; Figure 2 is

an isonmetric view of a support according to he invention for use in the

filter cartridge shown in Figure 1; Figure 3 is a side vi ew of the suppor t

shown in 10

.support s_hovvn in Fi gurf,?

the 15

i nvention is provi

Fi gure 2 and, Flgure 4-is a plan view of the

in 5&@9{%? tut &g&{ b &' ks ro'ug' eagﬁsf;ﬂ Cﬁfafj'cﬂgc; 0

ane

be used for sewedipgutt Helldapew .beg@sanabqﬂewwéﬁeﬁwneene et élmidrawnpvssfm wled

cylinder nmenbgicB: This nenber 3. is in the formof a tube fornmed from
perforated sheet. A sleeve of open pleated filter material 4 is |ocated
around tube 3 agai nst which the bases of the 20

pl eats rest.
5
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Locat ed Figueach iefar Heontedt view of a filter cartridge
incorporating the invention;
Figure 2 is an isometric viewﬁof'a support dccording
to the invention for use in the filter cartridge
shown in Figure 1; '
Figure 3 is a side view of the support shown in
Figure 2;
and, '
Figure 4 is a plan view of the suppbrt-shown in

Figure 2.

An inward flow filter cartridge 1 according to the
invention is provided with';wo_flgnged'end'members 2 which can be

-used for securing the cartridge and between which extends a perfor-

ated cylinder member 3. This member 3 is in the form of a tube
formed from perforated sheet. A sleeve of open pleated filter
material 4 is located around tube 3 against which the bases of the
open axially extending pleats rest. Located in each of the pleats
between the filter material and the cylindrical member 3 is a sup-
port and separator 5 and these prevent inward collapse of the
pleats which could be caused by suction on the filter sleeve 4.

In use the-filtef’dartridge is placed'ih'a filter and
particle carrying air flow passes from the outside of the filter
cartridge through the filter material 4 and the tube 3 and out
through one of the end members 2. The open piéats of the filter
material are, depending upon the pressure difference between the
outside and the inside of the filter cartridge, subjected to cer-
tain pressure forces which, with the flow resistance caused by the
filter material 4 urge the sleeve of filter material against the
tube 3. After some use of the filter the flow resistance increases

open axi ally extending



between the filter material and the cylindrical nmenber 3 is a sup- port and
separator 5 ahd these prevent inward col |l apse of the pleats whichicould be
Caused by“suction on the filter sleeve 4. In use the filter cartridge. is
placed inafilter and 25 particle carggying air flow passes from‘ he
outside of the filter cartridge through the filter material 4 and the tube
3 and out through one of the end nembers 2. The open pleats of the filtdo
material are, depending upon the pressure difference between the outside

and the insi de glo (1® chd ahla©BE o I00hes SUIRE 6O (Ghsr Atertan (Bid"ene

pressure for ces W OW T €esi Nnce caus ter
material 4 urge Pressusk cforse Acting Bgpinatt the Al eatgaiinther reyircreasest.t er

sone . ttisef of t[le wlftuhmrsm?rié QP/E rﬁ?t&t a«ae&ﬂamcwﬁse& be Stﬂ:‘ke&l% ESL1phse
amount. of particles cau n.the filter i ressure force
acting,agai nst f’ﬂg thug, P% SR R P B't‘ee"ei“?\ma[é ’@g’“tﬁé]trﬁ!i{‘ff tgﬁpﬁ}ﬁﬁ“g §race
filter matérial ofeviescaxtridgeuckemtuallysl éndyse smadl tpowsidhef ptheatilimre
unevenly distri h.u&&qa&quefmsca %yﬂ{]&r eﬁ[fe%erand ehd rwfdlsaiwelrggaxe

Eventually, only a snal tion of tertal 1s’|eft as a
working filter &ﬁ&a’-‘tllws“r &b? diijten fad cathe foxpekaepging of reripgameRtand cal | s

for cleansing OfSuﬁﬁiﬂtECE ﬂiﬁﬁéverswaitoéﬁﬂﬁt hﬂwevf:nnae&talaganuast 3 Talﬁﬂ prevent
cylindrical nenbe

event. cql | of t pI t f.ilter
can work to full °gﬂ?§ Q&ﬁ pe'\lea%isulst’ &pl t§ hq ‘ff‘ e n léf%r?dg 1 E?‘%[Cﬁ'éb
ressure dildfer e\nciang)etsvééﬁemﬂm gxﬁtesetdbnam the nrnssu}'s d)ifftenencrq between
terial. As Wi lhe RGtSEf ahd AMeFidlEE D2 thed AN mhtigigYPPOrts, which

\*{ As will be seen from Figures 2, 3 and 4 the supports, which
are arranged to extend lengthwise in the open pleats, are in the form
of strip-like rigid spatial supports. The outwardly facing narrow

15 edge 6 of each strip which is intended for location adjacent the
closed narrow outer portion of a pleat in the filter material is in
the form of a line which is substantially flat and straight and is
constituted merely by the thickness of the material from which the '
strip is formed. The other base side edge 7 of the strip which is

20 to be adjacent the open wide portion of a pleat is in the form of a
series of corrugations formed by pleats the adjacent fold lines of
which diverge or converge. The portion 8 of each of the corrugations

.comprises a projecting ridb having an edge 9 and the portion 10 of
each of the corrugations has a flat outer surface 1l which is in\the

25 - form of an inverted triangle. Thus, it will be seen that the ampli-
tude of the pleating and thus the transverse cross-section, increases
from substantiélly zero at the narrow outer edge 6 to a maximum at the
other base side edge 7. The base side edge 7 of each strip is located
against the perforated cylindrical member 3 so that it is held in

30 place within its open pleat in the filter material.

The strip can be formed from any convenient material, for
example, in the form of an organic foil,and convenient materials are
a form stable synthetic plastics material such as polyethelene or

polycarbonate.
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are arranged to extend | engthwi se in the open pleats, are in the form of _
strip-like rigid spatial supports. The outwardly facing narrow 15 edge 6  :
of.. each strip which is intended for |otatioen adjacent the closed narrow "’ ¥
out er gﬁition of a pleat inthe filter material is in ¢the formof a line
which i's substantially flat and straight and is constituted nerely by the

t hi ckness of the material fromwhich the strip is forned. The other base

side edge 7 of the strip which is 20 to be adjacent the open w de

portion of a pleat is in the formof a seris of corrugations fornmed by
pleats the adjacent fold lines of which diverge or converge. The portion 8

of each of the corrugations conprises a projecting rib having an edge 9 and
the portion 10 of each of the corrugations has a flat outer surface 11

which is in the 25 Il Dfbeasipprevedteddeiidti oy lsepporthsiripst5 wckl tde seen

that the anpli-, tude of the pl in nd thus the transverse. SS-sectyon,
i ncr eases fro'ﬁ?lé‘&%]s'l éﬁ?isg‘f’ 1 ozf‘;?%e é’ge{il .geﬁgsr row (?u%(lar TRt oq'aﬁﬁ%ki rr%

at the other basessiafethmigesmatiFhecopatrucsios shexe Isgfo esabdtastidlp is

| ocated agai ngfrek-pe, AR iy 2o €Voi RAFdUzRl tREFRBYer3nsQrilipl it is held in

30 place wthin 1ts open pleat in the filter material. The strip can be
formed from any convenient material, for_ exanple, . in the formof an organic
foil and convenient materials are a formstable synthetic plastics materi al
such as pol yet hel ene or pol ycarbonate. -5- It will be appreciated that
the support strips 5 act- to maintain the shape of the open pleats in the
filter material 4 but, '



_' ecause of thei Y spatial construction, there iWect upo-ﬂ
~the fluid flowthrough the filter material. LB CLAI M5 1.

‘tinward flow filter cartridge conprising a perfo 'Iw "ﬂlmMﬂ merrber
ally .

rhaV|ng a surroundi ng sleeve of .filter mate |aI
gextendlng open pleats, and strip-like rigi spatlal sdppdrts having a
‘transverse cross-section which increases in MAdth froma narrow side edge
to a base side edge, said supports being |located in the pleats of said

sl eeve of filt%éggﬁéerlal with their wi der base side edges adjacent the
perforated cyli al nmenber so as to maintain the pleats of filter
-material open and support the 10 pl eats agai nst inward col | apse agai nst

the cylindricalymenmber asn2inyard £1od ffﬂ‘:é!e'&aFﬁrlhgf %ﬁp?l%lﬁ%ad ﬁggfdrg c%ai m 1

i n which each support |iforrre wth a ramd eatin arrp ude of
thepleating ext t‘lﬂﬁhﬁﬁa (RSAPET (BeY L% Pa’f‘lr§°‘2’é1168a§ ee¥R of af H s staterialge to a
maxi mum at the prastded dﬁtledgfalljﬁexten&ng open pledts|, tiid ew:tpl'-maera@ld:l ai rred

|
11 Ler cart i dgbesiet SEPactiBiving & ERGRVLHELA0ZREN0R oilch ArcFeetes e
from a fornst ablfewidth feem @ mrarswﬁ;iden%ﬁserttala bgse side ed@e.f saidsuppentsi dge

.as clainmed in cdeahg%cbathO:theearéacaoof safd/RRE&ve bE ﬁ&é@r a0 39! yanhy!l ene
filt car as, descri bed

or pol ycar bonat e subst nt|
herein with r ef@'ﬁéﬁ wider, b§ﬁ8 side ?f& 5ee ?fﬁtﬁ %rlé’\!ﬂrr’rﬁﬁ member
so as to maintain the pleats of filter material open and support the
10 pleats against inward collapse against the cylindrical member.

2. A filter cartridge as claimed in claim 1 in which each
support is formed with a pyramidal pleating the amplitude of the
pleating extending from substantially zero at the narrow side edge
to a maximum at the base side édge. . -

15 3. A filter cartridge as claimed in claim 2 in which each
support is made from an organic foil.

4, A filter cartridge as claimed in claims 1 to 3 in which each
e support is made from a formstable synthetic plastics material.

5. A filter cartridge as claimed in claim 4 in which each-
g?/ 20 support is made from polyethylene or polycarbonate. .

6. A filter cartirdge substantially as described herein
with reference to and as shown in the accompanying drawings.

7. A support for use in an inward flow filter cartridge of the
kind claimed in claim 1 comprising a strip formed as a rigid spatial
25 support having a cross-section which increases in width from a narrow
side edge to a base side edge and adapted to bear against the perfor-
ated cylindrical member of said inward flow filter cartridge when
located in a pleat of said sleeve, said strip being formed with pleats

ampl:tvde of th
the adjacent fold lines of which diverge or converge ana“EﬁeSpIeatlng



7. _ A support for—use—tman inward flow filter cartrldge of ‘the kind

'T .

P

cla laim1l co astrlpforrred as arigid spatial 25 . ‘J
support haV| r‘ﬂﬂlgmﬂl E“ N whi ch iricreases inw'dth froma narrow side _
edge. to.a bas dapted to bear against the perfor- ated
cylindrical mehbet of Said inward flow filter cartri dge when |ocated in a
. pleat of said sleeve, said strip being fqrped withpleats the adj acent fold
| i nes of which diverge or converge and the anpli tude of the pl eat ng -7-
extending fromsubstantially zero at the narrow side edge, {which is
substantial ly éﬂtahdﬁgdfﬁdnr supdtiantidlly 2erci atrchatndrivew heide edgdc witigh. 8.
A support as Cigsa' 1Bk ey 813! Mat bl ‘Q@*&igﬂ%hetosg %L.ud}%éc%.ba Gqb"Om an
organic foil. I }f J port as ¢ alm I'n iC e support
i's made from aedgesnst abl e synt hetic plastics material. 10. . A support
as clainmed in cI a| m 9 | n whi-ch the support i's nmade from poI yet hyl ene or o
pol ycar bonat e. ﬂ% port. as.c] aiLmed | n claim7 and
substantial |y %rs descﬁl f)‘éﬂimﬁéraeﬁ f “‘Fﬂ IeFigimdeld f é‘FP £8e SHIPRATY ASFi gures
2, 3 and %. made from an organic fOll '
9. A support as claimed in cl}iiﬁ 7 in which the support
is made from a formstable synthetic plastics material,
10. A support as claimed in claim 9 in which th'e's'up.port is
made from polyethplene or polycarbonate. ' _ o/
10 11. A support as 'cla_ime'd in claim 7 and substantialiy as
described herein with reference to an as shown in Fig@res'Z, 3 and
4. -



